we are now" particularly concerned; and to allow'any system fh which it is present, to rest balanced when displaced within certain finite limits, from a configuration of frictionless equilibrium. In mechanics it is easy to estimate its effects with sufficient accuracy when any practical case of finite oscillations is in question. But the other classes of dissipative agencies give rise to resistances simply as the velocities, without the corrections referred to, when the motions are infinitely small, and can never balance the system in a configuration deviating to ar>y extent, however small, from a configuration of equilibrium without friction. In the theory of infinitely small vibrations, they are to be taken into account by adding to the expressions for the generalized components of force, terms consisting of. the generalized velocities each multiplied by a constant, which gives us equations still remarkably amenable to rigorous mathematical treatment The result of the integration for the case of a single degree of freedom is very simple; and it is of extreme importance, both for the explanation of many natural phenomena, and for use in a large variety of experimental investigations in Natural Philosophy. Partial conclusions from it, in the first place, stated in genera); terms, are as follows:—
294.    If the resistance per unit velocity is less than a certain limit, in any particular case, the motion is a simple harmonic oscillation, with amplitude decreasing by equal proportions in equal successive intervals of time.   But if the resistance exceeds this limit, the system, •when displaced from, its position of equilibrium and left to itself, returns gradually towards its position of equilibrium, never oscillating through it to the. other side, and only reaching it after an infinite fyime.
In the unresisted motion, let «* be the rate of acceleration, when
?      ..:•                              >                           2ir
the displacement is unity; so that (§ 74) we have T= —: and let the
>         |.     ;.                                                «
rate of retardation due to the resistance corresponding to unit velocity be k. Then the motion is of the oscillatory or non-oscillatory class according as &* < (z»)2 or £*» (zrif. In the first case, the penod of
the oscillation is increased, bytTie resistance, from Tto T. t_^-^;J
and the rate at which the Napierian logarithm of the amplitude diminishes per unit of time is \k.
295.   An indirect but very simple proof of this important proposition may be  obtained by means of elementary mathematics as follows'—A point describes a logarithmic spiral with uniform angular velocity about the pole—find the acceleration.
Since the angular velocity of SP and the inclination of this line to the tangent are each constant, the linear velocity of P is as SP. Take a length PTt equal to «SP, to represent it. Then the hodograph, the locus of p, where Sp is parallel and equal to PT, is evidently another logarithmic spiral similar to the former, and described with the same uniform angular velocity. Hence (§§ 35, 49).
